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(54) AIR CLASSIRER 

(57)Abstract: 

PURPOSE: To simplify the constitution of an inertia 
force type air classifier and to enhance the efficiency of 
classification. 

CONSTITUTION: A raw material supplying cylinder 7 is 
provided to the upper part of a casing 1. A fine powder 
recovering cylinder 8 is opposed to the outlet for a raw 
material of the supplying cylinder 7 and provided on the 
same axis in the inside of the casing 1. An axially 
symmetric classification core 10 is provided in the 
interval of the opposite part of both the cylinder 7 and 
the cylinder 8. An air flow containing the raw material is 
supplied into the casing 1 from the cylinder 7 and 
allowed to collide against the classification core 1 0. The 
raw material is dispersed by collision thereof. When the 
air flow after collision flows along the outer 
circumference of the classification core 10 and the 
direction of this air flow is converted and also when the 
direction of the air flow which flows to the rear side from 
the outer circumference of the classification core 10 is 
converted, coarse particles large in inertia force are separated by the inertia force of particles 
contained in the air flow. Fine particles moved together with the air flow are introduced into the 
cylinder 8 and recovered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An air current classifier which one end countered with material outlets of a feeding 
pipe, and provided a fine powder recovery cylinder in which the other end carries out an opening 
on a periphery of a casing in a casing which has a feeding pipe, formed a coarse powder outlet in 
the lower part of a casing, and provided a classification core of axisymmetric geometry between 
opposite ends of said feeding pipe and a fine powder recovery cylinder. 

[Claim 2]An air current classifier which formed a fine powder recovery cylinder in the air current 
classifier according to claim 1 in several pipes in which paths arranged on the same axle differ. 
[Claim 3]An air current classifier which provided a classification core in shaft orientations of a 
feeding pipe and a fine powder recovery cylinder in the air current classifier according to claim 1 
or 2 so that justification was possible. 

[Claim 4]An air current classifier which provided a fine powder recovery cylinder in shaft 
orientations in an air current classifier of any one statement of claim 1 thru/or claim 3 enabling 
free justification. 

[Claim 5]An air current classifier which provided a secondary air intake which makes external 
exhaust air flow into a periphery of a classification core of a casing, and a portion which 
counters in an air current classifier of any one statement of claim 1 thru/or 4. 
[Claim 6]An air current classifier replace with a feeding pipe in an air current classifier of any 
one statement of claim 1 thru/or 5, and using a jet nozzle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the air current classifier which classifies the raw 
material which comprises the particle group of various particle diameter in fine powder and 
coarse powder. 
[0002] 

[Description of the Prior Art]There are a gravity equation, an inertia-force type, and a 
centrifugal-force type in an air current classifier, and the inertia-force type and centrifugal- 
force-type air current classifier is ordinarily used from the former in the classification of 
pulverized coal. 

[0003]By the way, in a centrifugal-force type air current classifier, as compared with an inertia- 
force-type air current classifier, structure is complicated, the cost of a device is high, and there 
is a problem which needs big power. 

[0004]What was shown in drawing 8 is known as an inertia-force type air current classifier. This 
air current classifier forms the pillar curved surface 21 at the tip of the KOAN dub lock 20, 
Formation of the curve air current inject the air current which includes a raw material towards 
the tangential direction of the above-mentioned curved surface 21 from the supply nozzle 22 
provided on the KOAN dub lock 20, and according to the Coanda effect of the air current, 
According to the inertia force of the particulate matter contained in an air current, a raw 
material is classified in superfines, fines, fine powder, and coarse powder, superfines are 
collected from the 1st passage 23, and fines are collected from the 2nd passage 24. He collects 
fine powder from the 3rd passage 25. and is trying to collect coarse powder from the coarse 
powder exit 26 further. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, in the above-mentioned inertia-force type 
air current classifier, in order to produce a Coanda effect, a very high-speed air current is 
needed and a blower with a high static pressure is required. Since the secondary air stream 
which flows into a cross direction to the injection air current from the supply nozzle 22 is 
needed and it is necessary to form the passage 27 for the air current inflow, composition 
becomes complicated and there is also a problem which requires time and effort for a 
maintenance. 

[0006]Since it is a classification which makes a secondary air stream collide to the air current 
which flows out of the supply nozzle 22, a raw material cannot be distributed effectively and 
there is a problem that classification efficiency is low. 

[0007]It is making for this invention to solve the above-mentioned problem and to aim at 
simplification of the composition of an inertia-force type air current classifier, and improvement 
in classification efficiency into the technical technical problem. 
[0008] 

[Means for Solving the Problem]In this invention in order to solve the above-mentioned technical 
problem, In a casing which has a feeding pipe, an end counters with material outlets of a feeding 
pipe, The other end provided a fine powder recovery cylinder which carries out an opening on a 
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periphery of a casing, formed a coarse powder outlet in the lower part of a casing, and adopted 
composition which provided a classification core of axisymmetric geometry between opposite 
ends of said feeding pipe and a fine powder recovery cylinder. 

[0009]Here, a fine powder recovery cylinder may be a mono tube, and may form several pipes 
with which paths differ on the same axle. 

[001 0]A fine powder recovery cylinder and a classification core may be fixed attachment, and 
may be attached to shaft orientations, enabling free justification. 

[001 1]In order to raise classification efficiency further, secondary air intake which makes 
external exhaust air flow into a periphery of a classification core of a casing and a position which 
counters is formed, or it replaces with a feeding pipe, and a jet nozzle is used. 
[0012] 

[Function]In the air current classifier which comprises the above-mentioned composition, on the 
occasion of the classification of a raw material, a suction force is given to a fine powder 
recovery cylinder, and the air current containing a raw material is supplied in a casing from a 
feeding pipe in the state, 

[0013]The air current supplied from the above-mentioned feeding pipe collides with a 
classification core, and distributed classification of the raw material is carried out by the 
collision, and an air current flows into the back side of a classification core in accordance with 
the periphery of a classification core. Thus, an air current changes a flow by the collision over a 
classification core, further, when flowing into the back side of a classification core from the 
periphery of a classification core, it changes a flow, and the large coarse particle of an inertia 
force separates it from an air current according to the inertia force of the particulate matter 
contained in an air current at the time of the turn of the air current. On the other hand, it gets 
and moves to the flow of an air current, and the small particles of an inertia force flow in a fine 
powder recovery cylinder with the air current. 
[0014] 

[Example]Hereafter, the example of this invention is described based on drawing 1 t hru/or 
drawin g 6. 

[0015]Drawing 1 shows the 1st example of the air current classifier concerning this invention. 
Like a graphic display, the casing 1 forms the taper cylinder part 3 in the lower end of the body 
2, and is considered as the composition in which the byway cylinder part 4 was formed to the 
lower end of the taper cylinder part 3. 

[0016]The coarse powder discharge cylinder 5 is formed in the periphery lower part of the byway 
cylinder part 4. The fine powder discharge cylinder 6 is formed in the bottom plate of the byway 
cylinder part 4. The lower end of this fine powder discharge cylinder 6 has bent to the side. 
[0017]The feeding pipe 7 is formed in the upper part of the casing 1. and the fine powder 
recovery cylinder 8 is formed on the feeding pipe 7 and the same axle inside the casing 1. 
[0018]The lower end part of the fine powder recovery cylinder 8 is inserted in the inside of said 
fine powder discharge cylinder 6, enabling a free slide, and is being fixed by bolting of the 
adjusting screw 9 thrust from the periphery of the fine powder discharge cylinder 6. 
[0019]The spherical classification core 10 is formed between the lower end of the feeding pipe 7, 
and the upper bed of the fine powder recovery cylinder 8. The classification core 10 is being 
fixed to the upper bed of the adjusting shaft 1 1 . The adjusting shaft 1 1 is prolonged in the fine 
powder discharge cylinder 6 from the inside of the fine powder recovery cylinder 8, is ****ed 
with the screw thread of the inner circumference of the screw-thread pipe 13 which was 
provided in the lower end outside circumference and which it ****ed and 1 2 provided in the 
flection of the fine powder discharge cylinder 6, and is being engaged. The lower end of the 
adjusting shaft 1 1 is located under the screw-thread pipe 13, and the handle 14 is attached to 
the lower end. 

[0020]For this reason, if the handle 14 is rotated, the adjusting shaft 1 1 can move to shaft 
orientations, and the classification core 10 can be justified in a sliding direction. 
[0021]The air current classifier shown in the example comprises the above-mentioned structure, 
gives suction forces, such as a blower, to each of the coarse powder discharge cylinder 5 and 
the fine powder discharge cylinder 6 on the occasion of the classification of a raw material, and 
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supplies the air current containing a raw material in the feeding pipe 7 in the state. 
[0022]If the air current containing a raw material is supplied in the casing 1 from the feeding pipe 
7 now, it will be accelerated with the suction force which acts in the casing 1 , and the air current 
will flow and collide towards the classification core 10, and will flow in accordance with the 
periphery of the classification core 10. 

[0023]Drawing 2 shows the flow of the air current which flows in accordance with the periphery 
of the classification core 10, an air current collides with the classification core 10. and the 
coarse particle with large mass among the raw materials in an air current collides with its 
classification core 10 from the flow of an air current for the inertia force. On the other hand, the 
small grains of an inertia force ride the flow of an air current, and a collision escapes them. 
[0024]The solid line of the figure shows the streamline of an air current, a dotted line shows the 
course of a coarse particle, and it is shown that the coarse particle has collided with the 
classification core 10, 

[0025]The fine grain which the coarse particle was distributed by the collision over the 
classification core 10, and was obtained by the distribution moves in accordance with the flow of 
an air current, and coarse grain crosses the flow of an air current according to the reaction 
force at the time of a collision, scatters on the outside of an air current, and is separated from 
an air current. 

[0026]An air current flows into the back side of the classification core 1 0 from the periphery of 
the classification core 10, and converges in the center promptly by suction from the fine powder 
recovery cylinder 8 provided in the opposite hand of the feeding pipe 7. 

[0027]As mentioned above, an air current is turned, when flowing into the back side from the 
periphery of the classification core 10, At the time of the turn, an inertia force and a centrifugal 
force work strongly to the particles under fine powder which moves with an air current, it 
dissociates from an air current, only fine particles flow in the fine powder recovery cylinder 8 
with an air current, and the comparatively coarse particles under fine powder are discharged 
from the fine powder discharge cylinder 6. 

[0028] On the other hand, the coarse particle separated from the air current flows into the lower 
part of the casing 1, and is discharged from the coarse powder discharge cylinder 5. 
[0029]In the above classification operation, in order that the air current and raw material which 
were accelerated from the feeding pipe 7 may collide with the classification core 1 0, dispersion 
force acts on a raw material at the time of the collision. For this reason, a raw material can be 
classified very effectively. 

[0030]If the fine powder recovery cylinder 8 and the classification core 10 are formed in shaft 
orientations so that justification is possible as the 1st example shows, by moving at least one 
side of the fine powder recovery cylinder 8 and classification core 10, Since the distance 
between the exit of the lower end of the feeding pipe 7 and the peripheral upper part of the 
classification core 10 and between the entrances of the periphery lower part of the classification 
core 10 and the upper part of the fine powder recovery cylinder 8 can be adjusted and the 
degree of inflow angle of the air current over the fine powder recovery cylinder 8 is adjusted with 
adjustment of the distance, a cut size can be adjusted. 

[0031] Drawing 3 shows the 2nd example of the air current classifier concerning this invention. In 
this example, the fine powder recovery cylinder 8 is formed in several pipes a, b, and c in which 
paths differ, and it has composition which formed each pipe a. b, and c in the same mind. 
[0032]The classification core 10 is fixed to the pipe c of a minimum diameter with the support 
15. 

[0033]As mentioned above, the fine powder in the air current which flows into the back side of 
the classification core 10 in accordance with the periphery of the classification core 10 can be 
gradually classified according to a particle size corresponding to the number of the pipes a, b, 
and c by forming the fine powder recovery cylinder 8 in two or more pipes a. b, and c. 
[0034]That is, in order that an inertia force and a centrifugal force may act on the fine powder in 
the air current which flows into the back side of the classification core 10 in accordance with 
the periphery of the classification core 10 as mentioned above, the coarse particle under fine 
powder is located in the outside of an air current, and particle diameter becomes small gradually 
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towards the inside of an air current. Therefore, by forming the fine powder recovery cylinder 8 in 
several pipes a, b, and c in which paths differ, the ultrafine particle under fine powder flows in 
the pipe c of a minimum diameter, particles flow in the pipe b of the outside, and grains flow into 
the inside of outside pipe a further. 

[0035] Drawing 4 shows the 3rd example of the air current classifier concerning this invention. In 
this example, it has composition which formed much secondary air intake 1 6 in the upper part of 
the casing 1 at equal intervals in the hoop direction. 

[0036]As mentioned above, since external exhaust air flows inside the casing 1 from the 
secondary air intake 16 by forming the secondary air intake 16. the coarse particle which collides 
with the classification core 10 and spreads outside is distributed by the collision with a 
secondary air. For this reason, the classification by the side of coarse grain can be used more as 
a sharp. 

[0037] Drawin g 5 shows the 4th example of the air current classifier concerning this invention. In 
this example, it replaces with the feeding pipe 7 in the 1st example, and the classification core 
10 is fixed to the fine powder recovery cylinder 8 with the support 18, using the jet nozzle 17. In 
the figure, 19 shows a high-speed flow feed hopper, and 20 shows a material supply port. 
[0038]As mentioned above, since the air current which includes a raw material by using the jet 
nozzle 17 can be made to collide to the classification core 10 strongly, the grinding power and 
dispersion force of a raw material can be heightened, classification efficiency can be raised, 
recovery by the side of fine powder can be made more efficient, and it will double and have a 
grinding function and a classification function. 

[0039]In the case of this 4th example, by opening the coarse powder discharge cylinder 5 and 
the jet nozzle 17 for free passage at a passage. The coarse particle discharged from the coarse 
powder discharge cylinder 5 can be returned to the jet nozzle 17, it can inject in the casing 1 
with a raw material from the jet nozzle 1 7, grinding classification of the coarse particle can be 
carried out again, and only fines can be picked out from the fine powder discharge cylinder 8. 
[0040]In the 1st example thru/or 4th example, although the spherical thing was shown as the 
classification core 10, the shape of the classification core 10 is not limited to this, but can take 
various shape shown in drawing 6. 

[0041]Here, since it can be considered as the arrangement by which the upper part inserts the 
fine powder recovery cylinder 8 into the crevice 21 as are shown in drawing 6 (**), and the 
classification core 10 is made into a semi-sphere and the thing in which the semi-spherical 
crevice 21 was formed to the lower end is shown in drawing 7, a raw material can be classified in 
a superfines region. 

[0042]When you use various kinds of classification cores 10 shown in drawing 6 , let shape of the 
exit of the feeding pipe 7. and the entrance of the fine powder recovery cylinder 8 be the shape 
which looks at the above-mentioned classification core 10 from the outlet side of the feeding 
pipe 7. and is projected. 

[0043]In the case of an example, although the example of the end-fire array which formed the 
feeding pipe 7. the classification core 10. and the fine powder recovery cylinder 8 in the sliding 
direction was shown, it is good also as a horizontal spindle which arranged the above-mentioned 
parts in the transverse direction. 
[0044] 

[Effect of the Invention]As mentioned above, in this invention, since it is the simple composition 
of having provided the fine powder recovery cylinder in the casing which has a feeding pipe, and 
having provided the classification core between the opposite ends of both that pipe, cost is also 
cheap and easy to maintain. Since it was made to make a raw material collide with a 
classification core, dispersion force can be given to a raw material and a raw material can be 
classified effectively. 

[0045]In the air current classifier which formed the fine powder recovery cylinder in several 
pipes in which paths differ, a raw material can be classified in multistage. 

[0046]A cut size can be adjusted in the air current classifier which provided at least one side of 
a classification core and a fine powder collection pipe in shaft orientations enabling free 
justification. 
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[0047]In the air current classifier which provided the secondary air intake which makes external 
exhaust air flow into a casing, the classification by the side of coarse powder can be made sharp. 

[0048]In the air current classifier which provided the jet nozzle, since the air current containing a 
raw material can be made to collide to a classification core strongly, the dispersion force of a 
raw material is good and can carry out classifying processing effectively. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The vertical section front view showing the 1st example of the air current classifier 
concerning this invention 

[Drawing 2] The figure showing the flow of an air current same as the above 

^Drawing 3]The vertical section front view showing the 2nd example of an air current classifier 

same as the above 

[Drawi ng 4]The vertical section front view showing the 3rd example of an air current classifier 
same as the above 

[Pravying^ 5^^ vertical section front view showing the 4th example of an air current classifier 
same as the above 

[Drayylng 6^^^^ (**). (**)» (**), (**), and (**) are the perspective views showing other examples of 
a classification core. 

[Drawing 7] The sectional view showing the connected state of the classification core shown in 
dr awin g 6 (**), and a fine powder recovery cylinder 

[Drawing 8] The sectional view showing the conventional air current classifier 
[Description of Notations] 
1 Casing 

5 Coarse powder discharge cylinder 

7 Feeding pipe 

8 Fine powder recovery cylinder 
10 Classification core 

a. b, and c Pipe 

16 Secondary air intake 

1 7 Jet nozzle 
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